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Outline:

 Biogeochemical Argo floats and sensors

e The SOCCOM (Southern Ocean Carbon &
Climate Observations and Modeling) Project

e Transitional area observations and processes




Argo autonomous
profiling floats

Transformed heat and freshwater
observing into global observing

« 3500 to 4000 floats
* Temperature and salinity profiles
«Every 10 days to 2000 m




The Argo float cycle.

A BGC equipped float

has enough energy for
~250 cycles at 10 day

intervals.

2500 days = ~7 years




e 123 floats deployed with O,,
NO;’, pH, and bio-optical sensors

e 108 active floats

e 179 float years of data

e All data publically available:
soccom.princeton.edu & at
Argo Global Data Assembly

Centers

How good are the chemical
sensor data?

What do we learn about
biogeochemical processes?



Oxygen measured on floats by fluorescence lifetime.




UV optical nitrate sensors on floats (ISUS or SUNA)

, Zeiss PDA
Fiber coupled Heraeus UV source spectrometer

reflection probe \

o




lon Sensitive Field Effect
Transistor pH sensor.

« Solid-state transistor pH
sensor developed by
Honeywell

 Adapted for ocean sci.
by MBARI

« Commercialized by

Seabird.




Sea-Bird Scientific
(WETLabs) FLBB
chlorophyll fluorometer &
optical backscatter
(particles) sensor




These are remarkable sensors, but in situ calibration
corrections are still essential.
Protocols well established.
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BGC-Argo* has become the dominant source of open ocean
biogeochemical data! 19 Nations deploying BGC floats.

Table 1. Profiles to depth > 900 m.

Parameter  Avg. Ship Profiles BGC-Argo Profiles ~ BGC-Argo
per year per year /Ship
(2001-2010)

2016 2017
Oxygen 1730 11332 12426 7
Nitrate 1231 3835 4265 3
pH 460 1862 2452 5
Source US National Argo Global Data
Oceanographic Assembly Center

Data Center WOD



Float 9099/ WMO 5904468




Front locations from Orsi
et al. 1995

All data available in real-time at Argo
GDAC or SOCCOMViz or FloatViz
soccom.princeton.edu or
www.mbari.org/floatviz



POC =
backscatter *
3.12x10% /12

Johnson et al,,
JGR, 2017






Dissolved
Inorganic C
determined from
obs. pH &
estimated A;
(Carter et al,,
L&O:M, 2018)



NCP, . << NCPyo; ¥106/16 = NCP,,
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Data assimilating model — Biogeochemical-Southern Ocean State
Estimate, 0.3 degree resolution, Matt Mazloff & Ariane Verdy,
Scripps Institution of Oceanography






Planning for a global network
Meeting in Villefranche-sur-Mer, 11-13 January 2016.

8 Nations
represented
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